Control of local blood flow in pulmonary inflammation: role for neutrophils, PAF, and thromboxane.
The intrapulmonary instillation of C5a results in a local inflammatory response that, in this site, is accompanied by a decrease in local blood flow. Reversal of this decrease by vasodilators or the thromboxane synthesis inhibitor dazmegral has been shown to result in enhanced lung inflammation. In the present study the mechanisms underlying the decrease in flow in pulmonary inflammation were investigated in the rabbit in vivo and in the isolated blood-perfused rabbit lung. In vivo, the decrease in local blood flow was shown to be dependent on circulating neutrophils. In the isolated blood-perfused lung, inflammation induced by airway instillation of C5a was similar histologically to that seen in vivo and was also accompanied by a decrease in local blood flow. The decrease in blood flow appeared to require circulating neutrophils and was prevented by dazmegral and the platelet-activating factor (PAF) antagonists WEB 2086 and L-659,989. Furthermore, no decrease occurred in aspirin-treated lungs perfused with normal blood, suggesting that the source of thromboxane was lung rather than circulating cells. The decrease in blood flow in inflammation did not appear to be a consequence of hypoxic vasoconstriction. Inflammation in the guinea pig lung was also accompanied by a decrease in local blood flow and was also prevented by dazmegral and PAF antagonists. We conclude that local inflammation in the lung is accompanied by a decrease in blood flow that involves neutrophils and the lipid mediators PAF and thromboxane. We suggest that this form of negative feedback by the neutrophil serves to control the inflammatory response.